Introduction
Minerals are added to cows' milk in the course of manufacture of many preparations used for infant feeding. They are added only when necessary and serve to adjust the pH or physical state in the process of making milk sterile, easy to reconstitute, and stable in composition. So far as we know sodium carbonate or bicarbonate are used in making some roller-dried and spraydried milks, and a sodium phosphate or citrate is used in the manufacture of evaporated (unsweetened condensed) milk. A greater increase in mineral content is involved when whey, neutralized with sodium bicarbonate, is added.
Since we did not know what effect these mineral additions might have on the final composition of the milks, we decided to analyse several brands of milk for their content of sodium, potassium, calcium, and phosphorus. The nitrogen was also estimated as a measure of the contribution made by cows' milk to the final product.
Materials and Methods
The analyses were made on one to three packages of each brand obtained from retail shops. No attempt was made to estimate the variation within the brand except in the case of Trufood Formula 4, where packets from three different batches were analysed.
A weighed sample of milk was dried at 95°C and ashed at 475°C for 18-24 hours. The ash was dissolved in 10% hydrochloric acid and made up to 100 ml. Sodium, potassium, and calcium were measured by atomic emission spectrophotometry. Phosphorus was measured by the method of Gomorri (1942) . Analyses were performed in duplicate or triplicate, and repeated.
The coefficient of variation for all analyses was less than 2-5%. Nitrogen was estimated by the standard micro-Kjeldahl method using a selenium catalyst.
Calculations
The calculated urine osmolality resulting from feeding different milks was based on the results of the analyses and the following assumptions. (dietary water-stool water) ml/day Water of metabolism .. 8 ml/100 ml milk (Ziegler and Fomon, 1971) Insensible water loss . . 0-8-1-0 l./m2/day (Heeley and Talbot, 1955) 
Discussion
So many factors influence the final concentration of nitrogen and minerals in milks used for infant feeding that it is almost impossible to deduce exactly how much of these substances an infant is receiving each day. This information, however, is very important to the paediatricians because of its bearing on the infant's nutrition and ability to remain in water balance. All the milks we have examined are processed cows' milk, and because cows' milk has a higher mineral and protein content than breast milk these milks provide to a varying extent more protein (except S.M.A.) and more sodium, potassium, calcium, and phosphorus than does breast milk. The surplus of nitrogen and minerals not utilized for growth has to be excreted in the urine, which diminishes the infant's defence against increased extrarenal water loss.
It can be seen in the graph that with average insensible water losses of 200-250 ml/day (0-8-1-0 I/m2/day (Heeley and Talbot, 1955) ) maximum urinary concentration (700-1,000 mOsm/kg H20 (Winberg, 1959 introduced early and might be a rather subtle but important factor in the development of infantile obesity (Taitz, 1971) .
When extrarenal water losses are high-for example, during high fever, hyperpnoea, high environmental temperature, vomiting and diarrhoea, or when the renal concentrating power is diminished in renal disease-water balance may be jeopardized unless a low solute milk is used.
The calculated urine osmolalities are highest on Trufood Formula 4 because of its unusually high mineral content.* In this brand whey is added to cows' milk to make the casein: lactalbumin ratio more like that of human milk and to raise the lactose concentration. Whey is a byproduct of cheese making and contains, as well as lactose and lactalbumin, a large proportion of the sodium, potassium, and chloride of the original milk and also lactic acid-the last being formed by the bacterial "starters" that initiate the process of cheese making. Furthermore, in manufacture, sodium bicarbonate is added to adjuts the pH of the whey. The addition of whey raises the osmolality of the milk, and the mean osmolality of the three batches of Trufood Formula 4 properly made up and measured in our laboratory was 446 mOsm/kg H2O; in contrast the osmolality of cows' milk and human milk when secreted is the same as that of plasma-about 290 mOsm/kg H2O (Kon and Cowie, 1961) . The very high osmolality and sodium concentration of this milk is likely to be a particular danger to an infant developing gastroenteritis where the high incidence of hypernatraemia (Colle et al., 1958 ) is associated with convulsions, an increased mortality (Finberg and Harrison, 1955) , and permanent brain damage (Macaulay and Watson, 1967) .
The calculated osmolar load imposed by Full Cream Cow & Gate, Golden Ostermilk, Ostermilk No. 2, Mothercare milk and the evaporated milks is less than that of Trufood Formula 4, and the relatively high contribution of urea to the total osmolar load in these milks may permit a higher maximum urinary concentration (Edelman and Barnet, 1960) . National Dried Milk, S.M.A., and Lactogen in different ways have achieved a worthwhile reduction in solute load but they do not have the margin of safety provided by breast milk.
The preceding discussion was based on the calculated composition of the milks. In practice the final composition depends on the amount of milk powder in the scoop and the number of scoopfuls used to make up a feed of a particular volume. Taitz and Byers (1972) analysed 32 samples of full cream milk formula feeds made up by mothers of infants attending a clinic. Twenty-one of these samples had concentrations of sodium 42% higher than our calculated value of about 21 mEq/l., and it is of great interest that their control samples, collected from the Jessop Hospital milk kitchen, were about 24%' higher than our calculated value. The highest value recorded of 66 mEq/l. was from a sample of Trufood Formula 4 (L. S. Taitz, personal communication) and this is 32% higher than our calculated value of 50 mEq/l. for this milk and 10 times higher than the sodium concentration in breast milk (see table II). There are three possible explanations for this state of affairs: the scoops may contain too much powder, too many scoops may have been put in the feed, or too little water may have been used. Errors in fluid measurement are unlikely though they are reported (Simpson and O'Duffy, 1967; Hasnain and Abraham, 1968) , and though errors in counting may be common it is unlikely that so many mothers put in more scoopfuls than are advised on the packet. The most probable source of error is overfilling the scoop. This can produce very serious hypernatraemic dehydration and there are recent reports of several cases in which this has occurred (Stem et al., 1972; Taitz and Byers, 1972 alone cannot account for the discrepancies noted by Taitz and Byers (1972) it is probable that in addition the instructions are not followed carefully.
We have begun to investigate the scoop weights obtained by mothers and the preliminary results of this study confirm that scoops are often overfilled. Since the instructions for filling scoops differ widely from brand to brand it is obviously important that all personnel concerned with infant feeding should be thoroughly conversant with the instructions for each brand of milk. However, the variations that we have found when following the instructions carefully raise the question of whether the scoop is a satisfactory measure at all. The danger of hyperosmolar feeding could be reduced by greater dilution of full cream milks with water, and allowing the baby a slightly larger volume of feed.
Conclusions
The addition of mineral substances in the manufacture of milks used for infant feeding probably alters the mineral composition slightly, but the addition of whey neutralized with sodium bicarbonate as used in the manufacture of Trufood Formula 4 results in an unusually high concentration of sodium. As the addition of even small amounts of substances may have an important bearing on an infant's nutrition and metabolism, we think that the chemical formulae and amounts of all substances added in the processing of such milks should be made readily available by the manufacturers. Furthermore, we suggest that as well as the content of protein the amounts of sodium, potassium, calcium, and phosphorus present in the powders or liquids should be written on the packet and expressed in both mg/100 g and mEq/kg. When a scoop is provided the weight of powder contained in a scoop should also be displayed on the container in both grammes and ounces. Milk powders that reconstitute to a composition close to that of cows' milk present an osmotic load to the kidneys that may endanger water balance in some circumstances. Since this risk is greatly increased by the tendency to overfill scoops and to make feeds too concentrated, a specific inquiry on these points should be made when dealing with any case of dehydration or hypernatraemia. This risk could be reduced by recommending a greater dilution with water, by offering water as a drink during hot weather, and by making feeds up half strength during minor illness when there is anorexia.
Introduction
Overfeeding of infants with cows' milk can be dangerous if it causes hypernatraemia and undesirable if it results in obesity.
Hyperosmolar dehydration (Finberg and Harrison, 1955; Colle et al., 1958; Ziegler and Fomon, 1971; Taitz and Byers, 1972) , and obesity due to overfeeding in infancy (Eid, 1970; Taitz, 1972; Shukla et al., 1972) have been the subjects of many papers over the last two decades. Taitz and Byers (1972) described cases of hyperelectrolytaemia due to gross mistakes in the reconstitution of both dried powdered milk and evaporated liquid milk preparations, and Hytten and MacQueen (1954) drew attention to widespread inaccuracies in the making of feeds by mothers of different competence. Hytten and MacQueen's comprehensive study showed the wide variations in the content of calories, protein, fat, and carbohydrate which were found when reconstituted feeds were analysed in the laboratory.
Cows' milk contains more than three times as much sodium as human milk, and since the infant kidney cannot always excrete a solute load above 700 mOsm/l. (Winberg, 1959; Polacek et al., 1965 ) then any reduction of fluid intake, increase in concentra-
